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I. Introduction
Despite the proliferating regional trade arrangement, mostly free trade agreements (FTA), in many other regions, East Asian were relatively inactive in signing FTA during this period. In fact, it was not until 2001 the first East Asian
The trade pattern in East Asia is quite distinct from other regions. As we will discuss below, Japan and the U.S. have been playing an important role in the pattern of trade for Asian Pacific countries since the early 1960s. However, the openness of mainland China's market in the early 1980s gave a considerable shock to the pattern, probably due to its huge market size which changed the direction of trade in East Asian countries, and/or its abundance of cheap labor that consistently attracts foreign capital. A brief overview on the trade flows in the last two or three decades gives us a rough impression that East Asia is to some extent an integrated production center that provides manufacturing goods to the U.S. or the 'western' market. The openness of mainland China in the early 1980s made this pattern even more significant. Another purpose of this paper is to apply the gravity model to search out empirical support for such a view if it does exist.
The rest of this paper is organized as below. Section 2 briefly discusses the trade pattern in the East Asian countries, especially the so-called triangular trade pattern. 4 In addition, the economic relations among the Chinese circle, namely Taiwan, Hong Kong, and mainland China will be addressed. In section 3 the gravity model will be discussed, and data sources and adjustment will be described. Furthermore, the empirical strategy for exploring whether there is a bloc-phenomenon in the area's trade will be introduced. Section 4 reports the empirical results and section 5 concludes the paper.
II. Trade Pattern in East Asia

A. Triangular Trade Pattern in EA
Ever since World War II, the trade pattern in East Asia has been highly dominated by the United States and Japan. For the export side, the U.S. is the largest export market for the East Asian NICs including Taiwan, South Korea, Singapore, and Hong Kong. For the import side, the roles of the U.S. and Japan are reversed. Japan is the major source of imports for all the Asian countries. For geographical and/or some historical reasons, Taiwan, South Korea, and Japan are to some extent in a special contiguity, economically and culturally. Beginning in the late 1960s, to overcome increasing costs from a high wage rate, Japanese firms 4 The triangular pattern of trade in East Asia refers to the phenomenon of importing parts and components from Japan to the other East Asian countries, which in turn export the final manufacturing goods to the U.S. especially those in labor-intensive manufacturing sectors or production stages relocated their production to Taiwan and South Korea and even to other South East Asian countries. The direct investment from Japanese firms to Taiwan and South Korea contributed more trade flows between them, leading to a verticallyintegrated production linkage between the economies. The other East Asian countries became the downstream producers of Japanese firms. As a result, Japan has been the major supplier of parts and components for manufacturing goods in other East Asian countries since the early 1960s. The trade relationship among the U.S., Japan, and other East Asian countries is thus usually called a 'triangular trade' pattern, unique to the Pacific Asian trade.
B. Role of Mainland China's Openness in the Early 1980s
An important event that may have changed Asian Pacific's triangular-trade pattern was the openness of mainland China to the world market in the early 1980s. With the advantage of lower wages than other East and South East Asian countries, the PRC became the most attractive new land for multinational firms, including not just those from the U.S. and Japan, but also from Taiwan and South Korea, once having been on the major receiving end of international capital. Consequently, the openness of mainland China's market not only enhances the trade relation among East Asian countries, but also dilutes to some extent the role of U.S. and Japan in the trade pattern of the area. Among the changes, the impact on the economic relationship among the Chinese circle, namely, Taiwan, Hong Kong, and mainland China is probably the most remarkable one.
In 1988 the PRC officially launched an announcement to attract investment from Taiwan. At the other side of the strait, Taiwan's government lifted its martial law in 1987 and during the same year loosened the control over capital outflows. In 1990 the rule of 'Indirect Investment and Technical Cooperation in Mainland China' became effective, and thus Taiwanese investment through Hong Kong or another 3 rd country into mainland China became legal. Cultural and ethical similarities across the Taiwan Strait facilitated the speed of economic integration among the three economies of Taiwan, Hong Kong, and mainland China. As a result, during the period of 1979 to 1992, the accumulated FDI in mainland China mostly came from East Asia, accounting for 71.41%, in which 9.27% was from Taiwan, 53.14% from Hong Kong, and 9.00% from Japan, while only 10.8% was from the United States. 5 In the late 1990s, roughly one decade after its openness, the PRC became Taiwan's largest FDI target, inducing a great volume of flows in mostly parts and components of manufacturing goods from Taiwan to mainland China. As a result, mainland China surpassed the U.S. and became Taiwan's largest export market in 2001.
6 Mainland China's FDI from Taiwan did not appear in the official record until 1987. One year later, FDI into the PRC from Taiwan already surpassed that from Japan and the Unites States. The trend of growing FDI in mainland China from its neighbor countries has prevailed not only in the 1990s, but also into the 21 st century. As a result, mainland China became one of the world's major producers for many labor-intensive products in the early 1990s and even for information technology (IT) products in the late 1990s. For example, in 2002 mainland China became the 3 rd largest supplier of IT products, of which 70% can be attributed to FDI by Taiwanese firms. This pattern of vertically-integrated production across the Taiwan Strait in the IT industry has induced an intensive relationship in the phase of commodity trade. The joining of mainland China into the East Asian production linkage may have changed the relative position of the U.S. in the export markets for some individual countries, like Taiwan. However, for the East Asia economy as a whole, the U.S. is still the largest export market. In fact, there has been a huge trade-deficit in the U.S. against mainland China after the late 1990s, and the huge deficit is still on a rising trend. That is, the joining of mainland China into the world trade system seems to have enlarged the production system in East Asia. As a result, the joining of the PRC into the production system has not reduced the trade surplus of East Asia as a whole. We will turn to this point in the following section.
C. Trade Share of the East Asia
East Asia's share of the world's total exports and imports has risen steadily over the last two decades. A higher export share than import share over the years indicates a long-lasting trade surplus for East Asia, disregarding the openness of mainland China in the early1980s. Indeed, the trade surplus was expanding in the late 1980s and early 1990s. the world's total exports (imports). Intra-regional export share is defined as the ratio of intra-regional exports to the region's total exports. The same definition applies to the intra-regional import share. To be precise, let X ij denote total exports from country i to j. Thus, X •• equals the world's total exports, which is equivalent to the world's total imports; X R • equals the total exports of region R; X •R equals the total imports of region R and X R.R equals region R's intra-regional exports, which by definition equals intra-regional imports.
For the East Asia region its world export share is the ratio of
The intra-regional export share for East Asian countries is computed as X EA.EA /X EA.
• , and the intra-regional import share is X EA.EA /X • EA .
As we can see from the figure, for the five East Asian countries their world export share exceeds 15% in 1984 and kept rising to a peak of 20% in the early 1990s. Their world import share, although always smaller than the export share, has been rising over the same period and passed the level of 15% in 1992. Although the Asian Crisis in 1997 made the import share decline, the ratio rebounded quickly the next year. All in all, East Asia (EA) has been a trade surplus area in the world since the 1980s. The trade status has not changed despite the
joining of mainland China with its huge domestic market. The EA region on the other hand seems to be more vertically integrated in terms of the production chain. As shown in the figure, the intra-region import share is far greater than the intra-region export share in the last two decades. After 1991, more than 40% of EA's imports have been intra-regional, much higher than the share of intra-regional exports, which did not reach their peak of 35% until 1996. The fact of a higher intra-regional import share versus export share reflects the vertical relationship in the production process for the EA.
Another facet worth noting is that for the East Asian economies, not only is the share of intra-regional exports greater than their share of the world's total exports, but also the share of intra-regional imports is greater than their share of the world's total import value. This phenomenon intuitively reflects the existence of a 'trading bloc' for the EA as a whole. As noted earlier, we will apply the gravity model to conduct an empirical test, to which we now turn.
III. The Gravity Model
A. Basic Model
Starting from Tinbergen (1962) and Linneman (1966) , the gravity model has been shown to be empirically successful in explaining bilateral trade flows. 7 The theoretical foundation of the gravity model can be found in Anderson (1979) , Bergstrand (1985) , and Feenstra et al (2001) . The traditional gravity equation usually takes the following log-linear form:
8 where denotes the volume of trade between country i and j (i.e., ); GDP i is the gross national product of country i; GNPPC i is the GNP per capita of i; and DIST ij is the transport distance between i and j. In addition, is a contiguity dummy, which is defined as follows: If both country i and j are of the k cluster (for example, common language, border, or cultural background), then , otherwise . The term is a region dummy, which is defined as , if both i and j belong to
See Deardorff (1984) for a survey.
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See Frankel (1992) , Feenstra et al. (2001) , and references therein. the same particular region of r, e.g., members of the same regional trade arrangement, free trade area, common market etc; otherwise, . Obviously, u ij denotes an error term.
Except for the region dummy, the other three groups of factors determine the basic gravity model. That is, bilateral trade flows between countries are in principle determined by the following three kinds of factors: (1) gross domestic products and GNP per capita, (2) transport distance, and (3) contiguity factors. Among the three, the first category denotes economic variables. They reflect the trade needs arising from economic incentives, as discussed in the conventional trade theory. Normally, a greater GDP and national income would induce a larger demand for foreign goods and thus lead to more trade flows between the countries. That is, theoretically we would expect a positive relationship between volume of trade and the two variables of and , i.e., β 1 >0, β 2 >0. Intuitively, a positive coefficient of , to be rewritten as LGDP ij hereafter, 9 also indicates a positive relationship between market size and volume of trade. In the extreme case, either GDP i or GDP j approaching zero will result in no trade in between. A positive coefficient of the variable , rewritten as LGNPPC ij , also reflects a positive marginal import propensity as indicated by the trade theory. It also represents the income similarity argument in the new-trade theory of the 1980s. That is, the higher the degree is of income similarity between countries, the greater the intra-industry trade will be.
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In addition to the conventional gravity factors, we may also consider another economic factor of the real effective exchange rate. Theoretically, the real depreciation of a country's currency should lower the relative price of its exportables in the world market and thus facilitate its export to its trade partners. On the other hand, the import goods become more expensive and thus will be imported less than before. As a result, for each pair of countries, i and j, the bilateral trade volume can be affected by the real exchange rate in either direction, depending on the magnitude of export elasticity and import elasticity. As a proxy for the real effective exchange rate, we adopt the purchasing power parity 11 in the regression, simply due to the limited availability of the real effective change rate.
More specifically, (to be denoted as later on) will be included in the regression. By this setting we explicitly assume that the effects of real appreciation in either of the countries on the corresponding volume of trade are equal in magnitude.
The transport distance is a natural barrier of trade as a longer distance represents more transaction costs required. Thus, we expect a negative impact of on bilateral volume of trade, i.e., . The contiguity variable, CNTG k , captures the effect of other indirect transaction costs. For example, trade partners sharing a common cultural background or same language tend to have lower transaction costs, which in turn will lead to more trade flows in between. Thus, in this case the estimated coefficient is expected to be positive.
12 On the contrary, for those common features that disturb any trade possibility, we would expect a negative coefficient. In this paper we consider two kinds of contiguity dummy; that is, ADJ ij for a common border and ComLng ij for a common language.
As discussed before, we would expect their coefficient to be positive. The region dummy captures other factors, to be designed later to suit our purpose of seeking evidence of a trading bloc. For example, the harsh political relationship across the Taiwan Strait has enlarged the trading cost between Taiwan and mainland China. Thus, one would expect a below average level of trade flows between them. On the contrary, a preferential trade arrangement such as a free trade area, common markets, or customs union tend to enhance volume of trade among member countries. Following , we can also design the 'openness' dummy for an economy or a region to investigate its degree of openness toward the world market. We will come back to this point later on.
To summarize, the gravity equation can be rewritten as follows:
The purchasing power parity conversion factor, retrieved from the WDI database, is defined as "the number of units of a country's currency required to buy the same amount of goods and services in the domestic market as a U.S. dollar would buy in the United States."
12 From Rauch (1999)'s gravity equation estimation, trade flows attributed from a common language and colonial relationship are greater than those induced by product differences. Applying the same approach on the trade blocs in the 1930s, Irwin (1995,1996) also find empirical support for the effects of historical and colonial relationships on trade flows.
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A list of variables and its definitions in the regressions are reported in Appendix 1.
B. Data and Dummy Variables
This section discusses data sources and the adjustment required. In addition, the empirical strategy will be introduced, especially how a region dummy is designed to test the existence of a regional trading bloc.
To estimate the gravity equation we need basic data such as bilateral trade flows, GDP, GNP per capita, and the transport distance between countries. Panel data covering the years of 1980, 1985, 1990, 1995, 1998, and 2000 are constructed, simply due to the consideration of the two critical years 1987 and 1997. The year 1987 was a turning point for East Asia, especially for the Chinese area, when Taiwan's government officially lifted martial law, deregulated capital controls, and allowed more economic activities with mainland China. At the same time, mainland China's open policies began to be effective. The year 1997 refers to the Asian Crisis. Data for this year may not be normal and some structural change may occur after this event.
During the regression, year-specific dummies are considered. For example, Yr1985 refers to the observation for year 1985, which takes a value one if the observation belongs to 1985, otherwise zero. Clearly, Yr1990 refers to observation of 1990, not to mention Yr1995, Yr1998, and Yr2000.
(1) Trade Data The trade flows are extracted from the World Trade Database of Statistics Canada, which is derived from United Nations COMTRADE data. Two adjustments about the trade flows' data can be made before proceeding to the regression analysis. Firstly, for the case when bilateral trade is zero, the dependent variable is replaced with ; that is, the volume of trade is assigned a value of one, which is the same approach as adopted in Eichengreen and Irwin (1995 1980, 1985, 1995, 1998, and 2000, and 5671 observations (that is, 107 times 106 and divided by 2) for year 1990. Thus, the pooled sample has observations of 34561. The transport distance is basically the sum of sea and inland routes. For the sea route, the distance between major ports is calculated.
18 However, if more than one port is the case, then the average distance of all the navigation routes is adopted. See appendix 2 for the list of countries.
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The distances of sea routes are computed according to the "Distance Between Ports" (1976) published by the Defense Mapping Agency, Hydrographic Center.
The inland transport distance is measured between the ports and the capital, and an average distance is taken if necessary. As a complement to the distance factor, a border dummy ADJ (the subscript ij will be suppressed occasionally for simplicity) is also included in the regression. As discussed before, we would expect a negative coefficient for the log of the distance variable, LDIST, and a positive coefficient for the adjacent variable, ADJ.
(3) Regional Dummy To suit our goal, two types of region dummies are designed; one is a type of simple regional dummy and the other is a year-specific regional dummy. For example, to investigate the trading bloc of the so-called Chinese circle, two regional dummies of the first type are designed, CnT and CHT. The dummy CnT refers to mainland China and Taiwan, and takes a value one if the observation is about trade between Taiwan and mainland China (i.e., if both countries i and j represents Taiwan or mainland China); otherwise zero. Similarly, the CHT refers to the region group of mainland China, Hong Kong, and Taiwan. Theoretically, a positive coefficient of a region dummy, say CHT, implies there are above normal trade flows within the region during the period studied, ranging from 1980 to 2000.
The bloc phenomenon of a region may have changed over the period. Thus, the year-specific region dummy is constructed to examine whether and when a change has occurred. For example, to investigate whether there is a structural change in the degree of trade intensity between Taiwan and mainland China before and after 1987, the year-specific CnT is constructed. More specifically, the year-specific dummy CnT_1980 (constructed by CnT times Yr1980) has a value one if the observation is for 1980 and about the bilateral trade between mainland China and Taiwan. T he same system applies to CnT_1985, CnT_1990 etc. In some cases, we also include the multi-year specific dummy CnT_P1990 to represent CnT and the years of and after 1990. That is, CnT_P1990= CnT*(Yr1990+Yr1995+Yr1998+ Yr2000). Theoretically, we would expect a significantly negative coefficient for CnT_1980 and CnT_1985, or a 'relatively' positive coefficient for CnT_P1990, if the harsh relationship between Taiwan and mainland China made trade flows across the Strait below their normal level especially in the early 1980s. For the region dummy CHT, the year-specific dummies of CHT_1980, CHT_1985, etc. are also constructed for the purpose of testing whether there is a Chinese circle and for how long it has been existed.
The dummy variable EA5 refers to the five East Asian economies of mainland China, Hong Kong, Taiwan, South Korea, and Japan. As a complement, we also include the regional trade arrangements of ASEAN, NAFTA, and EU. For ASEAN (Association of South East Asian Nations), only five of the member countries are included, because of data availability; they are Singapore, Thailand, Malaysia, Indonesia, and the Philippines. According to the development of the North American Free Trade Area, the regional dummy NAFTA includes two member countries of the United States and Canada before 1994, and one more member of Mexico in the year of and after 1995. Similarly, for the regional dummy representing EU, the region's members are adjusted along with their membership development.
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Following , we can also design the 'openness' dummy for an economy or a region in order to investigate its degree of openness toward the world market.
IV. Empirical Results
In this section several experiments will be conducted to seek empirical evidences of East Asian trade blocs if they do exist. Firstly, we begin searching for a benchmark model, in which the region dummies, especially CnT and CHT are considered directly. In section 4.2 the openness dummy will be designed and accompanied with a year-specific region dummy to investigate the empirical evidence of mainland China's openness beginning in the early 1980s. Section 4.3 examines the so-called Chinese circle. For this purpose, different combinations of year-specific CnT and CHT are considered in the regression to identify the development of a plausible trading bloc. Finally, section 4.4 focuses on investigating the evidence of a trading bloc for the East Asian five as a whole
A. The Benchmark Model
To search for a base model, we include the major gravity variables of GDP, GNPPC, distance, adjacency, and common-language dummy, etc., with different combinations of regional dummies, such as CnT, CHT, and EA5, and ASEAN, NAFTA, and EU. The log of real exchange rates crossed with various yeardummies are also included in the regression. All the models use the pooled sample, and the year dummies of Yr1985, Yr1990, Yr1995, Yr1998, and Yr2000 are 19 For year 1980, the EU members were Belgium, Denmark, France, Germany, Ireland, Italy, Luxembourg, Netherlands, and United Kingdom. In 1981 Greece joined the group; in 1986 two more members (Portugal and Spain) entered; in 1995 Austria, Finland, Sweden became three new members. included in every model. Four of the major results using the OLS regression are reported in Table 1 . Models 1 and 4 in the table are selected for a later experiment based on the criteria: (i) better goodness of fit and (ii) having a theoretically consistent sign of the estimated coefficient for the gravity variables (i.e., positive for LGDP, LGNPPC, and ADJ, and negative for LDIST.) Note that the LPPPrelated dummies selected into the model are confined to three years (LPPP_1980, LPPP_1985, and LPPP _1990), simply because other combinations of the LPPPrelated variables would violate the criteria (ii).
It may be worth noting here that from this very first experiment, we find a significantly negative coefficient (less than -6.7 in all the models) for the region dummy CnT. This result indicates to some extent that bilateral trade across the Strait is far below the normal level implied by their corresponding economic conditions and the geographical relationship. However, the estimated coefficient of Another interesting result arises in the 4 th model in which one more regional dummy of EA5 is included in the explanatory variables. It shows that the region dummy of EA5 is significantly positive, while CHT (although still positive) becomes insignificant. This evidence may imply that the trading bloc in East Asia, if it does exist in the last two decades, is a bloc of the five economies rather than of the three Chinese economies. We will dig into this phenomenon in more detail in the following experiments in section 4.4.
B. The Openness of Mainland China
We now turn to the effectiveness of mainland China's open-door policy beginning in the early 1980s. More specifically, we would like to see whether mainland China's trade to the rest of the world has gone back to normal and even beyond the level as implied by the basic gravity variables. For this purpose, an openness dummy CHN, following the approach adopted by , is constructed. That is, CHN refers to mainland China-related trade with the rest of the world. In other words, the dummy CHN equals one, if either the export side or the import side is the PRC, otherwise zero. In addition, the year-specific dummies for CHN, including CHN_1980, CHN_1985, CHN_1990, etc. are also designed as explained before. For example, CHN_1980= CHN *(Yr1980). Theoretically, a higher coefficient of CHN implies more openness by mainland China to the rest of the world. On the contrary, a negative coefficient represents that mainland China's trade is below 'normal', implying the ineffectiveness of its open policy in terms of trade.
Extending from the previous benchmark model (Model 1, Table 1 ), different combinations of CHN and year-specific CHN dummies are included in the regression, as reported in Table 2 . Major findings regarding mainland China's trade from this table can be summarized as below:
(1) Mainland China's trade with the rest of the world during the last two decades is beyond the average level, as indicated by the positive coefficient of the CHN dummy in all the three models. (Note: For model 1, the coefficient of 3.2944 applies to every sample year. For model 2 or 3, the estimated coefficient to a specific year, say 1980, should be the sum of coefficients for CHN plus the coefficient for the corresponding year-specific dummy, CHN_1980.)
(2) The degree of openness varies over the years. For the years 1980 and 1985 the degree of openness for mainland China's trade is relatively lower than years after the 1990s. This is indicated by model 2 and model 3 in Table 2 . It can be easily seen that the year-specific dummy for CHN is far below average for the years of 1980 and 1985; that is, -3.0196 for CHN_1980 and -3.207 for CHN_1990 (see model 2) and relatively higher than the average of 1.0966 for CHN_1990, CHN_1995, CHN_1998, and CHN_2000 (see model 3). Note: All numbers without superscript 'a' are significant at 5% or 10% level.
C. Chinese Circle
We now turn to examine whether there is a trading bloc made of a Chinese circle, including Taiwan, Hong Kong, and mainland China. For this purpose, extending from the benchmark model, two regional dummies of CnT (mainland China and Taiwan) and CHT (mainland China, Hong Kong, and Taiwan) will be explored in more detail. The related year-specific dummies will be included into the regression under a different combination, as reported in Table 3 (regarding CnT) and 4 (regarding CHT).
(1) Mainland China and Taiwan It is believed that the trade between Taiwan and mainland China has been far below the normal level before the early 1980s, when mainland China's 'open' policy was in its infant stage, and for the Taiwan side capital flows were still under rigid regulation and direct trade with mainland China was still prohibited. To seek plausible evidence from the gravity model, various models are designed. Table 3 reports the regression results of several models with different combinations of CnT, CnT_1980, CnT_1985, and CnT_P1987 (referring to the CnT dummy of years after 1987, or mathematically CnT *(Yr1990+Yr1995+Yr1998+Yr2000)).
In Table 3 , Model 1 has a significantly negative coefficient of -6.736 for the region dummy CnT, indicating that trade across the Strait has been far below normal in the past two decades. In addition, the trade flow was suppressed more in the early 1980s than in the 1990s, as shown in Models 2 and 3. Model 2 shows that for the years 1980 and 1985, the estimated CnT_1980 and CnT_1985 coefficients are respectively -16.39 and -15.11, far below zero as compared with other years of 1.486 (the estimated coefficient for CnT', which is not significant). Both Models 3 and 4 consistently reveal the same pattern; that is, an extremely low level of trade across the Strait in the 1980s.
(2) Mainland China, Hong Kong, and Taiwan as a Bloc In Table 3, despite the extremely low level of trade across the Strait (negative coefficient of CnT), the trade within the Chinese circle as a whole is shown to be far above the normal level. 20 This empirically result, to some extent, supports the 20 For the first 3 models in Table3, we can directly find a significantly positive coefficient of the dummy CHT. In model 4, however, the 'net' coefficient for the Chinese circle is the sum of the coefficient of CHT and the coefficient of EA5, for the region EA5 contains CHT.
argument that there exists a significant trading bloc in the Chinese circle, and to some degree, Hong Kong does play the role of facilitating indirect trade for the officially-suppressed trade between Taiwan and mainland China.
More interesting features about the Chinese bloc can be further discovered from Table 4 , in which in addition to the benchmark models some year-specific CHT dummies are considered in the regression. Model 1 repeats the first benchmark model in Table 1 , and as noted earlier we can find a significantly positive coefficient for CHT (5.485), implying the existence of a trading bloc made of a Chinese circle in the past two decades. In fact, the fostering of this trading bloc did not become apparent until the 1990s, as shown in model 2. In the model, although the estimated coefficient for CHT is 7.594, the coefficients for CHT_1980 and 
D. East asian five as a bloc
To analyze the development of the East Asian bloc, various models are designed as reported in Table 5 . Without considering EA5's year-specific dummy, Model 1 shows a significantly positive coefficient of EA5, indicating somewhat the existence of an East Asian bloc during the last two decades. However, the fostering of this bloc seems not very apparent in the early 1980s. This is shown in Models 2, 3, and 4, in which different combinations of year-specific region dummies of EA5 are included in the regression, and the dummies of EA5_1980 are insignificant. In addition, we can also find an increasing trend of the bloc phenomenon from 1980 to 1995, as indicated by the coefficient of the corresponding year-specific dummy in Models 2 and 3. However, the bloc phenomenon seems to decline slightly after the financial crisis of 1997, as indicated by the smaller coefficient of the EA5_1998, as compared with that of the EA5_1995. An increase in the estimated coefficient of EA5_2000 seems to indicate a re-fostering phenomenon in the East Asian Five. In sum we may conclude that the East Asian bloc appeared in the late 1980s and became more and more significant in the early 1990s. The bloc phenomenon weakened right after the Asian crisis in 1997 and re-fostered again a few years later.
V. Concluding Remarks
In this paper the gravity model has been applied to the years 1980, 1985, 1990, 1995, 1998 , and 2000 to find empirical evidence of trading blocs in East Asia made up of mainland China, Taiwan, Hong Kong, Japan, and South Korea. The standard results for the gravity model, such as positive effects of GDP and GNP per capita, common border, and a negative effect of transport distance on the volume of bilateral trade, are confirmed. In addition, major findings regarding the plausible trading bloc in East Asia are as below:
(i) Although the open-door policy of mainland China can be dated back to 1979, the degree of openness for its trade is relatively lower for the years of 1980 and 1985 than for the years after the 1990s. In other words, mainland China's openness did not really become effective until the 1990s. (ii) The Chinese circle of Taiwan, Hong Kong, and mainland China as a trading bloc is empirically supported for the years 1980 and 1985 and has become more and more significant in the year of 1990 and after. (iii) Highly suppressed trade has occurred between mainland China and Taiwan especially for the periods before the 1987. (iv) The empiricallysupported co-existence of suppressed trade across the Strait and the above-normal trading bloc of the Chinese circle indirectly reflects the important role of Hong Kong as a trade agent in facilitating the trade flows among the region. (v) While mainland China's openness has become really effective after the 1990s, the East Asian bloc did not coincidentally become apparent until the late 1980s, and became more and more significant in the early 1990s. Although the East Asian's bloc phenomenon has weakened to some degree right after the Asian crisis of 1997, it fostered again a few years later.
Our findings also reflect the existence of market force in forming a factual trading blocs in East Asia. This findings implies a lot, especially in this period of growing regional trade agreement almost all over the world. That is, the conventional wisdom of FTA-induced effect, namely the trade creation between member countries, and trade diversion against non-member countries, have to be measured carefully. Trade creation may not be so big as normally expected, if the market mechanism in fact reveals little incentive for trade between the member countries. In fact, numerous different FTA documents and rules for different trade partners create a new form of transaction cost, so-called "spaghetti bowl effects", and hence will dampen the trade creation effect. Similarly, trade diversion against 3 rd country may not be so serious, if the direction of market force is "right" such that implicit gains from trading with some non-member countries are high.
